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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide inexpensive 
piezoelectric ceramics having an excellent piezoelectric 

property and mechanical strength, and to provide a COPYRIGHT: (C)2001,JPO 
piezoelectric device using it. 



SOLUTION: The piezoelectric ceramic includes a layered 
Bi compound and has a carbon content lower than 53 
mass ppm after sintering. The ceramic is applied as a 
piezoelectric element such as a resonator or a. filter 
and an element of various piezoelectric devices such as 
a pressure sensor for high temperature use. 
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5?SS#5 3Iip pm^'Slf^-SJI^-fe^ 5 *£>X-C* 

-«c i'tDSSEEm^^V ^©ES(*i Itfflt,^ C <fc # 
"CSS. 
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1 

mtmz J tiriei^vxjitttb^w, fflisss <m 

e ' i-» Ln, ) r Bi, (Tii-t 
Me 2 t ) « O lit . rJlSft. Bi)IS^fi£^;4 , 
©x#0<x<0. 5. y#0. 9^y^l. 1 > zifi 
3. 8^z^4. 2. t#0<t<0. 5. aifiQXa 
<0. 1. LnOfi^yZJJYTt^ Me 1 #Ca, 
BafcJrCXS r a^iltfftSiKj: < ife 1 IKDtcSI. M 10 
e ! *5Nb, Sb. Ta, WfciVVfreiahSM 

< i *> i m(D7vm-cihzm&mtViZ-3;G-rzm?m 1 

IB4B©ff^-fe^ 5-;i>^ 
[13*353] Me" (fc/cl. Me 3 ttffl— 
£JS (Ti, V, Cr. Mn. Fe, Co. Ni, Cu 
fc<fc!>'Z nfr6jS«*i-2>ii>&< <t 4> 1 a©7C#R) ) ©® 
<b13j£. Me 4 O&3TC0. 6 2WS%*mWTS 
fft#Jl2iEiS©JE^-te-7 

[it#S4 ] %mm<Dmmt& 1 9 mm p p mis-c* 

•5ft*H| 1 ~3 ©ffiftriHcfSig©EE^-te-7 s ? 20 

wm.<Dm.mm.ifi$ 3itp pm*«rc**EE 

[000 1 ] 

n. ^wcUjgL^aES-fe^ 5 ? i^fccto'cft&ffl 30 

[0002] 

[0003] c©^ ^ismrs.-^^ 5 v vismFi-tiizayfc 

3 6«:cn6(cm2fiS^Sft:«^3^?rS^*JJ: 

£*tt, - 5 8 7 2 4-*f<&#fi#M) . 40 

[0004] Umiii^DJ: 5 fc*JHJ8-CfiSnr 5 4 

Ktt. #fc«£HbTr£tcfiSL-cte. Em^tt?rSH#Lo 

[0 00 5 ] fciitf, ^¥6-1 1 2 542^fS 
Ttt. JEM Hz 7 5 v P ^iC^Xitmnmom^mt 
&Wlfl&K£{c*#&*B!»a5&£/cs^ JI*4«J©t£?-& so 



Wt 2001-335362 
2 

*/hs< Lxttmrnm* 1 om 2 /r6itkt*4£ 

&«c. 6 5 0 •CJiTFr<K#s& U SR^OttJMft^a* 1 

[0006] $tc< BLm<tmo>-'?x$>&mimm£'£ 

(,>2>C£fr&m2trt:i>Z> ( 1 9 8 4*P1 2Rmf. M 
[000 7 ] 

tt. «BMbia*aoifei»<!:ft*). ttcdkmtztitcm. 

k t SrSf^S^iS-Cfct. M^19:ffi?r^<t 
[0 00 9 ] *^aj©ge«J«. K®$te*s<i:tf«8*SffJ3£ 

•*>. 

[0010] 

^5£^*. SfeSSft©^*** 5 3I1p pm*it* 
[0 0 1 1 ] jS^itc^tiSK^tB. EE«f*©M*4 

[ 0 0 1 2 ] » * b < tt. ff««tt*J^-r 4te»tC 
«. ^f*©^*** 1 1 9IfppmSt*S. 
[ o o l 3 ] Hit L < tt. miit:z-?xmVi<t-&Wtfi> 

«S(Me' ,-, Ln, ), Bi, (T i 
,- t Me 2 t )« 0, 6 + . tUti, b5I2 
iffl^Se'f©x7!)i0<x<0. 5. y*$0. 9^y^l. 
1. z&3. 8^z^4. 2. t*^0<t<0. 5. a 
*S0<a<0. 1. LnHfiyyt? s 4 K7C^. Me 1 
*5Ca, Bafeii^S r*>e,l«nW< it 18© 
7C^. Me 2 *<Nb, Sb, Ta, WfcitfVrt^ill 
tf*l*4>tt < i 1 «©7C»r*ia^«»ffc»**Wr 

[0014]!ifSKIi, Me 1 (Ml, Me 3 
B»-t^1 (T i . V. Cr , Mn. F e. Co. 
Ni. Cu*sJ:y ! Zn*6SISni.^<itll©S 
*) ) ©&*b«j*. Me 3 oftir-?o. 6 2gl%* 

[0015] 

tt. SUSttC^^fi* 1 5 3 f?£ p P m*?®. »S L < tt 
4 8Mppm«K*J. *«W^6tt. k^Xv^H 



tm.*%ftl<cmtbhi\l> (fc<t*tfft*r3£g#3 2 0N 
/mm 2 «±) C<J:*maiL/)te^©-C*-5„ 

[0016] msm.<Dm.mw& 1 9 m*p P m-c 
« s <b . mimmste. k t & z<DKm*m&&T? z> a* 

-?-oE@Jtte£JtJf-r£ (fciiUik t#2 1. 5% 
fi) fcifcKH:. S&Sf&©£9£fi#. $?*L<W:l 911* 
ppmjfi. <tiJ^l<«2 41ippm«±-C4)5. 
[0017] £/c, *^^SEE^i27 5 v 10 
ffl£fc5$ (Me 1 , - , Ln» ) r Bi, (T i 

, - t Me 2 t ) * o, s ♦ „ tgsnse^ 
m\*. ^-vL-jxm vsmmifi— **©b 1 fe^cxo©/! 

4. 

[00 18] ±IESC«t>. xtt. 0<x<0. 5, ifSL 
<«0. 03^x^0. 3f&£. xttLn©i§m&£ 
«U x> tftfe^Ln/Me' ifc*a*4CfC« 

(Q. ) *e*(caEWI6itt*. x* 20 

tfit?4>. La, Ce, Er, Nd. Sm, Eu, Gd, 

*Lt>. *fc. Me 1 BCa, B a fcJrtfS r fthM 
\ttii>'J>U < i & 1 a©7C*-C*-5„ 
[0019] JJESC*. y «. 0 . 9 ^ y ^ 1 . 1 , *? 
£L<»0. 9 5£y£l. 0 5T*5. ytt (Me 

■ ... Ln, > h©D§ms**3*-r. y*± 

KKHiTSC ttKKJiftKfflR (Q. ) * 30 

(0 02 0]Jjaf. zB. 3. 8^zS4. 2, $? 
$L<»3. 95^z^4. 0 5 7*5. zttBiOI 
z£_hfeS5H 9. &«ffJ D a a 
««« (Q. ) *lfll±3-&S»#*i**. 

[0 02 1 ] ±G£4i. tB. 0 < t < 0 . 5 . »* 0 
<«0<t^0. 2-Cft*. t«Me 8 ©I?-a4a 
U t*±ie«SH<!:T4e£K:J:»). «il^14€rrS]±3 
•e&$J*#s*£,, CCT, Me 2 «Nb. Sb, T 
a, W*sJ:eFV*&»;»-i&4>tt< tis 1M©7G*"C* 40 

s. 

[ 0 0 2 2 ] ±E5S*. at*. 0<a<0. 1. » * 0 
<»0<a^0. 0 5t?4S. a^ilESHif 5Ct 
«c«fct), tttmAJMKtt (Qm ) *i*Lk 3 

[0 02 3] 3 «=.«:, *3%B^{c^5ffS-fe^ = £X 
». J^Ufctr*v*»t*<t^Bj©<&. Me 3 ©Stfb 
»4Mt5C4W*ll>. CC-C, Me 3 
3i£:£JS (Ti, V. Cr, Mn. Fe. Co. N i , 
Cu*J«tU t Zn*6il«*aSii>nc< i4> l®0Wc«) "C 50 
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[0024] Me 3 ©K-fbftOifrfe^KMnCK^b 

Mfi&fllMHR (Q- ) Sl*l±t*5iiiK, Q 
. . , {W®ft<D£ckm*e a . , iLfci*Ot a 
nfl... X*>JT**>*. R*U5?*f 

WSQ (= I X l/R) ©a^fflTft-S., Qm » x 

4. ) **0<fiLi:T*. *©«&*, f8g©3c5£t3:#£l 

[ 0 0 2 5 ] M e 3 <JMMfc»©d*r«*. Me 3 O 
gy?r. ffSl/<t*0. 6 2WS%*?&. «t »5*f*U< 
ttO. 6 0Rf%K(T, S6Kj?il/<ttO. 4 3S1 
K«TC*S. Me 3 <DWHt®<DSmmifi&-r& : £> 

— JbiSLAi*^|Mb«li<0»I^«S)»I{cJ:* 
^3l£+#K:#eS3l*£;te«i>«:«:. Me 3 omiVfa<D 
Me 3 0&#-e. »S(/<tt0. 0 211 
WSLh. <£9Sf*L<tt0. 0 3SI%tt±it5. 
[002 6] tLh© «fc ^> &*^J6^J»(C^4 fcf* 7^1 
flWfc£*Jtt. S r B i 4 T i i Oi a M&H,*^*. 
H»fl«JK;c©i|gS*>6flteRSn-C^SC4*JSf* IA> 

lyfc«Hi*JK*ntffi<. 35±«:«Mrctt<"t:t. fci 

[002 7 ] *JHB«:«*ffi«l-fe9 5 9 *;*©«Sllt£ 

RSSttttlvfl*. gW^iS}(c*jt»tr. »*L/<«1~1 
Oum, J:«5Sf*U< t*3~5 Mm-Cft5. 

[0 02 8 ] *^BJ«:^SJim-fe 759 tJ'^©* »!)- 
iJ>tt< £4>4 5 O'CJWii-rSCid^rlr. 50 
O-CtUii-rSCifcSm-C**. S/c. Q. «r. 
4. 5MHzttfi(Cfcl,»Ti!>&< &&2 0 0 OfeLttC-C 
*. 30 0 0W±i-r5Cit)fI-C*5, 

[0 02 9] *»Wcfli5ffiHs7 5 fci* 
««T© i^KOt S JgT # 4 „ 

[0 03 0 ] *•**. W^Mf4iL>-C. Kib^. *fctt. 
«&«(cJ:«3lWt«JCcSEt>0 9*{bd«J. «Atf. 

%J®^©¥^I«[S«. 1. 0~5. OumTWCiAi 
[0 0 3 1 ] 2a»t?. fiil»«fT9. <5iSI#«. 80 0 

-looo -c©jas-c i - 3^fsmmy 5 c <t*5«Fs u 
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w^li^o mitf&mt. famzmi(D¥-ty%Lmio . 5 

-2. 0 m mggi ^ ^ ^ ttf ^ C i W$ I l^o 
[0 03 3] M^6*^n/cX^';-^^U/c^ m. 

;l/TJl/3-^»|»iJ*»ftIUte*>©. x^;l/-fe;l/P- 

[0034] Jl4Z'?~imiJnLX'7lsX1&J&lstc<D 
te, 3 0 0-7 0 O'CCDSSrCO. 5-5B$f!D;fIStfT 5 

[0 0 3 5 ] >*HfiH*fT -o?c<D%. J?£L< 

tt 1 10 0-1 35 0 °C(DSKr 0 . 5-5 B$ffl11K#£ 

[0 03 6 ] ^-/>y-xsi*flExaiwa 

(S r 0 . 8 La 0 . 1 ) B i 

mm%) -551 

[0 04 1 1 C©ffl*«»*3SS»Cca^l/fc©%, 80 

[0 04 2] *^y-«BK», fi»«»O»*10 0 
n^4F>/cm 2 <Dffi^)-C, i20mmxi20m 

or, 3 0 o - cx n*n©^-f >y*Hi«:tTir^ cn 

OCiS^L-C 1 2 3 0 - Cx4B$M©*&£*fr ot, EEm-fe 
[0 04 4] ccwst^cc-x>T\ Tfr^Jfx&ZRi 
«Rf¥»r»EM I A 5 2 0 ) *JBCvrgai*«:afl5£t/ 

cti?><Djem*aiw:^*ro 

[0045]*«C, ±M0fcMi#ft£. »3 0. 5 mm 
3>*-f Jb4nc*sl*T, 2 50'Cxl^ 8 — lOkV 
t, Cul«t»*Ufca, SR^JKK^7. 0X4. 5 



* [0037] c©i9«cuT»jftsns*»wec«RSffi 

[0 03 8] £UL *«W0«tWPflMCOlr^rBl9iLr 
[0 03 9] 

[0040] jatgm 

Htf6fl§CI4&UT:KBU hu>^^AS rC0 3 , Kft 
20 mil?Z>T iOz tei^S-7>*>MnC0 3 



T i * 0,5 +MnCO a (0. 5 

30 emas-6 1 0 o«:*si8aurm««ttSS^^k t 

(%) £«'J5£Ufc 0 k ttt*aSJH«»*5J:»^fiH« 

[0046] 3 Jd£U/dKKI44* 8J2mmX« 
4mmxil^0. 4mmtCfllXU, C ti^^l&WS&ffiO 

r, B*xm*StSJ I SR 1 6 0 1 CCiW»LfcCi*rK» 

1 tc^-r. 

[0 04 7 ] 30fcW2 

®mmmi*<mL. mm. $tm&. 

-To 

[0 04 8] HfeffO 
50 f&au **. !S*f^*<fcCX««Hl«tS*« 
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[0 0 49 1 mmm* 

1 fC*Jt>"C. !&■>■< 5 0 O'CiLfc 

[00 50] ggfi6ffil5 



^isj:ummtm&mmm^im^is.L. a*, ft* 
^(om^m. i tan*. 

[0 0 5 1 ] ggffefll6 



10 



aisffc.tc/^^ss'JSffl^^^RSb. as. ft* 

[0 05 2] gg«Sffl7 



20 
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[0053] taggm 

SIS6#17 tcfcl^T. >#-a£*5 0 0*C£U7t 

Wfc«t^«W«»tt«BefflK«*flFSEU. ft* 

[0054] immz 

njfiW5£i5ic*ffmtm. E*»ttiwjeffl 

<=.©ife***i (c^-r. 
coo55] msmz 

&j:vmffiffikffiM7zmsm*v?i$.i,. «s. ft*s. 
fem&ai i k^-t. 

[005 6] 

[*i ] 





*4vr- 


cc> 


(fitftppra) 


(NW) 


Id 
(96) 


ft* 

(g/ca*) 






300 


41 


344.8 


22.83 


7.26 






300 


43 


362.5 


22.88 


7.23 






300 


28 


371.2 


22.89 


7.26 




tK 


500 


30 


350.3 


22.87 


7.26 


zmms 




soo 


24 


354.3 


22.91 


7.22 


ni&m 


?K 


700 


20 


374.7 


22.83 


7.28 


xmw 




700 


23 


38S.S 


22.87 


7.25 






600 


IS 


398.2 


21.00 


7.26 


ttmw2 


PVA+4HW* 


700 




377.7 


21.SO 


7.2B 








S3 


3J9.0 


22.83 


7.26 



[0057] «_h©*ir*a»&. mm.v>$3amtfi i 9i 
ippmtibsi ummz) . ^m«s«^kt*52 

1. 0 0%<fc&«5. ItJcaES-fe^ 5 v i>^y -f ;U*«c 

WKttWJBtfttH. &*§f£©ft*fi*i5 3|fSp 

pmT*5i (J±t$#l3) . ffiFri&WfiZ 1 9N/mm 

[0 058] CtlKSlt, &*S&CDft*S#2 0HS 



ppm~43flppm (HJ6{?J1~7) "C&Sti^K: 
40 B. 1I3n&«^-fiM&k tB2 2. 8 3%~2 2. 9 1 
%£?&9-K:;*:£<> tn?r!£Sfc 3 4 4 . 8N/mm 2 
-3 9 6. 2N/mm ! i^CC*** 1 -?*:. 
[0 05 9] 
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«fH2 0 0 1 -3 3 5 3 6 2 



F £ - A (##) 4G030 AA08 AA09 AA10 AAU AA13 
AA16 AA19 AA20 AA21 AA22 
AA24 AA25 AA27 AA28 AA29 
M31 AA32 AA42 AA43 BA10 
CA03 GA09 
4G031 AA04 M05 AA06 AA09 AAU 
AA13 AA14 AA15 AA16 AA18 
AA19 AA21 AA22 AA23 AA26 
AA34 AA35 BA10 CA03 GA02 



